T HE trigeminal and proatlantal arteries supply the cranial and caudal portions of the brain stem, respectively, in the embryonic stage, where they play more important roles than the otic and hypoglossal arteries. These vascular channels usually regress by the time the embryo reaches a length of 14 mm. ~~ We report an adult case with coexisting proatlantal intersegmental and trigeminal arteries; the latter is further associated with an aneurysm. The role of the proatlantal intersegmental artery in relation to the development of the occipital artery is reviewed from the embryological standpoint.
Case Report
This 69-year-old woman was admitted to Kobayashi Neurosurgical Hospital on March 8, 1982 . Two days before admission, she noted a sudden onset of weakness of the right extremities and speech disturbance. A computerized tomography scan showed a round low-density area in the left frontoparietal region. Neurological examination on admission revealed right hemiparesis of mild degree, including the face, with a positive extensor plantar reflex on the right side and motor aphasia.
Left carotid angiography demonstrated both the left carotid and posterior circulations ( Right carotid angiography demonstrated a persistent trigeminal artery (TA) with an aneurysm arising at its junction with the internal carotid artery and projecting laterally. The contrast material flowed into the posterior circulation through the TA and hypoplastic posterior communicating artery, with good visualization of both the posterior cerebral and superior cerebellar arteries. A portion of the basilar artery caudal to the point of junction with the TA was hypoplastic (Fig. 2) .
Right retrograde brachial angiography revealed a hypoplastic vertebral artery which took an ascending course in front of the vertebral bodies and entered the second foramen transversarium. The origin of the right vertebral artery was not defined by this angiogram (Fig. 3) . Thus, the upper part of the posterior circulation was supplied by the right trigeminal artery and the lower part by the left proatlantal intersegmental artery (Fig. 4) .
Discussion
Coexistence of multiple primitive arteries is a rare occurrence: We have found only four such cases in the literature. Oertel 9 reported an autopsy case with right persistent trigeminal and right hypoglossal arteries. Karasawa, et al., 6 presented a case with left primitive otic and right primitive trigeminal arteries with multiple cerebrovascular malformations. Brea, 3 and Binet and Young 2 each described patients with bilateral persistent trigeminal arteries. Our case demonstrates coexistence of the left proatlantal intersegmental and right trigeminal arteries. In addition, the patient had a trigeminal artery aneurysm. It is well known that patients with a persistent trigeminal artery frequently have an associated intracranial aneurysm, and this is seen in approximately 14% of cases. However, less than 1% of those cases have an aneurysm arising from the persistent trigeminal artery itself, as in our case. 4 In 1885, Gottschau 5 first described an adult in whom the proatlantal artery was found at autopsy, and the first angiographic description of this artery was given by Sutton. J3 Rao and Sethi 1~ presented a case of external carotid-vertebral anastomosis and proposed to call this anomaly a "proatlantal intersegmental artery" arising from the external carotid artery. Since then, the PaA has been divided into two subtypes, the external carotid type (Type E) and the internal carotid type (Type I). occipital artery initially originates from the internal carotid artery and connects with the external carotid artery due to a transient intersegmental anastomotic channel. Three reported cases of PaA coexisting with an occipital artery ~' 8"~2 are illustrated together with our case in Fig. 5 . In the previous three cases the PaA arose from the external carotid artery. In our case, unlike the other three cases where the vertebral artery was absent, the left hypoplastic vertebral artery had persisted, and the occipital artery arose from the proximal end of the horizontal portion of the vertebral artery. If the portion between the origin of the occipital artery and the terminal end of the cervical portion of vertebral artery had been absent, the occipital artery of internal carotid origin would have developed (Fig. 5d) . Our case supports Lasjaunias' hypothesis as to the development of the PaA and occipital arteries. 
